The paper proposes a structure of a composite Index of Local Government Employees Satisfaction (ESI) in Poland. The index provides a based on four sub-indices synthetic assessment of the level of employee satisfaction with the employment in local government offices. The sub-indices have been constructed using an exploratory factor analysis with the VARIMAX one. The ESI and sub -indices values have been normalized in the range of [0-100%], wherein higher ESI values indicate higher employee satisfaction. The proposed approach is used to assess the level of employee satisfaction with the employment in some local government units in the West Pomerania province. The analysis was based on the results of the measurements made in 2009-2010 by comparing the results of two groups of employees separated on the basis of a criterion of their place of employment.
Introduction
Socio-economic transformations that have taken place in recent decades have also affected the functioning of the public sector in many countries. The previous traditional model of public administration based on Neo-Weberian bureaucracy and strongly referring to the concept of Fordism in the social version has been abandoned. In its place they started to implement a new model of public management. Its essence is to introduce to the public administration the economic mechanisms of competition as well as the logic and rules of the market, together with the relevant tools 1 . The main purposes of the new public management are: to improve the effectiveness of public institutions, to ameliorate the quality of public services, to increase operational efficiency and to recover public trust. This has increased the demand for information needed in the management of the given public organisation. This has also been reflected in the systems of measuring the public sector entities' achievements (Performance Measurement System). The basis of these systems are diverse indicators, the choice of which depends on the factors of subjective and objective nature, as well as on the purpose to be accomplished 2 .
The applied indices describe customer and employee satisfaction. Customer satisfaction indices can be presented as a separate index showing the status of a given area 3 or as a part of a group of indices on the basis of which a multilateral analysis of the issue is carried out 4 .
The employee satisfaction index in measurement systems of achievements also can also be a component of a group of indices. An example of this use of employee satisfaction indices is the Balanced Scorecard (BSC) by R.S. Kaplan and D.P. Norton 5 . The authors assumed the need of applying a system of indices that is not a universal, but specific to each organization.
The selection of indices should make it possible to determine a degree of the purpose achievement, therefore they are linked in hierarchical cause and effect relations seen from the four perspectives: financial, customer's, internal processes, as well as learning and progress.
In the customer's perspective a satisfaction index is used to determine the degree of customer satisfaction, while in the learning perspective -as one of the dimensions of the human capital assessment 6 .
The aim of this paper is to propose a new model for the assessment of employee satisfaction in the form of the Index of Local Government Employees Satisfaction. The proposed approach uses a methodology for the construction of composite indices. The index can be used by units of local government in the process of assessing both the satisfaction of an individual employee and of an organisation as a whole. It makes it possible to benchmark research in local government units, and to monitor changes in employee satisfaction over time.
Indices as statistical models for employee satisfaction assessment
Indices as multivariate statistical models that aggregate information into a single numerical value permanently etched into the canon of methods of both external and internal customer satisfaction assessing. Popularity of the indices of satisfaction among researchers ensues from the fact that the concept of satisfaction is so complex that its measurement and evaluation cannot be based on information contained in individual variables. The main advantage of the proposed approach to using the indices is just the aggregation of multiple partial information so that we can characterize a complex phenomenon with a single number (the index of satisfaction value). It is hard to imagine an attempt to determine e.g. a ranking of local government units in terms of employee satisfaction by analysing separately each of the tens of variables having a potential impact on the level of the satisfaction. Satisfaction indices enable a researcher, in a very simple and user-friendly way, to assign a given ranking of objects (such as local government units) to the complex phenomenon which is the satisfaction of internal and external customers. The comparison of local government units is possible due to the fact that the indices are standardized in the specified range of values determined by the researcher. Additionally, this feature also allows the use of indices to monitor changes in the level of employee satisfaction, taking into account the time factor.
In a review of literature on the satisfaction research one can easily observe that it is much more likely to find some publications on the use of customer satisfaction indices than of the employee satisfaction ones. Among the measures of client satisfaction the best known are: the client satisfaction index (CSI), ACSI (American Customer Satisfaction Index), SCSB (Swedish Customer Satisfaction Barometer) and ECSI (European Customer Satisfaction Index). The CSI index is based on the model of multiple attribute attitudes and is expressed as the sum of the ratings which an entity assigns to an individual object. Originally, the basis for estimating the value of the index was the measure based on quantitative scales. Nowadays, one can also find the situation of determining the value of the index on the basis of measurements on an ordinal scale.
Another group of customer satisfaction indices are national indices of satisfaction. They are an expression of the tendency to use the satisfaction to measure the economic results achieved at the level of the country. This type of measurement differs from the previous efficiency measurements as it relates to the quality rather than the quantity. 
Methodology of Local Government Employees Satisfaction Index
In the construction of customer satisfaction indices so-called composite indices can also be applied. Their design is based on the use of a general pattern of proceeding, in which the main elements are: normalization and transformation of variables, determining the weightings for the individual variables and the adoption of appropriate aggregate function. As part of detailed steps the researchers making composite indexes use different multivariate statistical methods, wherein the most popular approach is the use of exploratory factor analysis. The offer of the ESI index described in this article also assumes the use of factor analysis. The developing details of the ESI using this method are described in the following paragraphs of the article.
Characteristics of the data set
To construct the ESI index, the data set developed on the basis of the results of surveys carried out in the framework of the project "Implementation of management improvements in local government units in the area of the West Pomeranian Province" was used 12 . The study was conducted in the local government units in the West Pomeranian Province. The respondents were the employees of the local community and county offices. 611 individual interviews were conducted using the PAPI method (Paper and Pencil Interview). On the ground of the literature studies 23 variables have been selected (work-related aspects), which theoretically should have an impact on the level of employee satisfaction ( Table 1) . Table 1 . Description of variables used to the construction of the Index
Symbol Variable
Timely handling of cases among co-workers at the office x 2 Reliable handling of cases among co-workers at the office (no errors) x 3 Other office staff's helpulness x 4 Cooperation in handling cases between customers and other office staff x 5 Helpfulness of the other office staff in emergency and crisis situations x 6 Superior's helpfulness x 7 Employees' sense of community within the office x 8 Confidentiality (non-commenting) of customer cases by the office staff x 9 Adequate knowledge and skills to the position held x 10 Mutual respect and politeness at work x 11 Job security x 12 Desire to share information helpful in handling customer cases x 13 Efficient circulation of information among employees x 14 Adapting working hours to the needs of customers x 15 Efficient flow of information between employees and their superiors x 16 Clear requests formulated by the superior x 17 Decor x 18 Functionality of the workplace (space, lighting, etc.) x 19 Availability of office facilities (fax, telephone, computer, copier) x 20 Financial motivation x 21 Non-financial motivation x 22 Training x 23 Opportunity of professional development Source: own study based study based on the results of the surveys.
Each aspects were rated by the respondents using a five-grade, estimated scale of measurement of the following points: very low, low, medium, high, very high. The integers in the range [1] [2] [3] [4] [5] were given to particular points at the stage of data coding. Prior to constructing the index the original variables were transformed using the following equation:
where: x ij -j variable value for i respondent.
The values of all variables were thus normalized in the range [0-1].
Description of the approach used in the construction of the sub-indices
Concepts such as employee satisfaction, by virtue of their complexity, can be generally The ESI index construction involves the use of exploratory factor analysis at the stage of separation of the sub-indices and determination the weightings for the variables. The use of this method requires in the initial phase assessing the adequacy of the correlation matrix to the assumptions of the method. Therefore, before using factor analysis, a tentative selection of variables based on the KMO index (Kaiser-Meyer-Olkin) and MSA (Measure of Sampling Adequacy) was carried out. This procedure allows to eliminate variables between which the correlations are small, which may cause that the isolated factors will be difficult to interpret.
The KMO index is calculated for the entire set of variables, whereas the MSA one is computed for each variable and it allows to eliminate individual variables before a proper analysis.
The basis for the variable elimination are low values of the MSA index, which means that the variable cannot be explained by other variables. It was passed that the ESI index will include variables for which the MSA statistics will be greater than 0.5. It was also assumed that the value of KMO statistics for all the variables is to be greater than 0.7. The results of the analysis are presented in Table 2 . The KMO statistics value was 0.919. The values of the MSA statistics for most variables were very high so it was decided that in the later stages of the ESI construction all the variables will be taken into account.
Determining the number of sub-indices using factor analysis is one of the essential stages of composite indices construction, which will have a significant impact on the next steps for the ESI index creating and the results of analyses carried out with its use. For this purpose, such criteria as: eigenvalues, percentage of variance criterion, Scree test criterion are used 22 . In the first of these it is proposed to approve the factors for which the eigenvalues are greater than unit. The second criterion requires that there should be as many components which together are responsible for the explanation of a specific part of variance (e.g. 60%). The third criterion is based on visual estimate of the so-called scree plot. One should accept the number of factors which form a slope on the graph. The factors forming the scree are not taken into account.
It should be noted that the suggested values of specified criteria have not been developed on the basis of the methodology of composite indices creating, but are commonly used in studies using factor analysis, the aim of which is to select the latent structures of multidimensional phenomena.
The principle component analysis was used to educe sub-indices. The decision on the number of sub-indices was taken on the basis of the indications of three criteria: the criterion of "eigenvalue greater than unity", the percentage of variance criterion and the scree test.
The necessary calculations are listed in Table 3 and in Figure 1 . Due to the criterion of eigenvalues greater than unity, the results of the analysis suggest separating five factors. Taking into account the percentage of variance criterion four factors explain totally 60% of the variation and none of the further factors elucidates more than 5% of the variation. When analyzing the eigenvalues on the scree plot, it also seems that the number of factors should be 4 or 5. Therefore, the applied criteria give no clear indication of the number of factors that should be taken, which is typical of exploratory factor analysis. As it is pointed out by Sagan 23 , the decision on the selection of a number of factors cannot be made solely on the basis of mechanical choices and requires a subjective decision of the researcher. In the present article it should have been resolved whether to accept four or five factors. The authors of the study adopt the variant that the ESI index will be composed of four sub-indices marked with the S symbol 24 . The fifth factor also explains only 4.5% of the variance and it complicates the structure of the whole model. The rest of the article confirms that the four sub-indices are a substantial interpretation, which is otherwise difficult in the case of the variant based on five sub-indices. Table 4 summarizes the value of factor loadings on four factors that have been selected by means of the method of principle components. In order to minimize the variables that have high values of factor loadings on the same factors the VARIMAX rotation is used. This allows to receive a much "simpler structure" of the factors (currently each variable has a high factor loading on only one factor) ( Table 5 ). In sub-indices are constructed with the approach used in the study 25 . Only those variables that have the greatest factor loadings after rotation on a given factor affect the value of each sub-index. For example, let us take the variables x 1 and x 6 . The values of the first of these will be taken into account when calculating the value of the first sub-index while the value of the variable x 6 will be taken when calculating the value of the third sub -index. The values of factor loadings after rotation allowed to interpret the particular sub-indices. Considering the variables which most strongly influence the particular sub-indices (have the biggest factor loadings), the authors adopted the names of the sub-indices listed in Table 6 . Table 5 also presents the importance for four sub-indices. The importance for the sub-indices reflects the involvement of the relevant factors in explaining the variance in the data set: 0.40 = 5.386/ (5.386 + 3.156 + 2.750 + 2.325) for the first one, 0.23 for the second, 0.2 for the third and 0.17 for the fourth one.
Formula of the Index of Local Government Employees Satisfaction
The Before calculating the ESI one should compute the four sub-indices which are respectively written as the following formulas: 
Conducting comparative studies of local government units using the ESI requires the normalisation in the specified range of values . For this purpose, the normalisation of four subindices by means of appropriate formulas has been effected as follows:
In the above equations in the normalisation of the sub-indices their minimum and maximum values are used . They are hypothetical values resulting from the substitution of the best and worst combinations of variables that affect a given sub-index. Having the standardized values of the sub-indices it is possible to take down the formula for the ESI for the i-th respondent as follows:
A similar approach, making use of the normalization of composite indices, was also applied in such studies as: Krishnan Prior to the appropriate analysis by means of the ESI, the authors estimated its value for all staff involved in the first part of the survey and then averaged the results (Table 7) . Then the value of the ESI and particular sub-indices are compared in two groups: the employees of the county and community offices (Table 8) . The ESI values suggest that the satisfaction level of county office employees is higher than the employees of community offices. This difference is not statistically significant and it barely amounts to 1.26 percentage points. Larger differences between the compared groups of employees can be observed at the level of some of the sub-indices. The highest statistically significant difference (at the significance level of α = 0.01), as it amounts to 4.24 percentage points, was observed in the values of the second sub -index. Thus, the evaluation of professional development stability most diversifies when comparing a group of employees and is better assessed among community offices employees. It should be noted that only one of the subindices has a lower value in the case of a group of community office employees and refers to the level of satisfaction with workplace equipment. In the other cases, the values of sub-indices are higher in community offices. The differences are small though, therefore the difference in the ESI for the compared groups is slight and it ranks the tested groups at the same level in terms of job satisfaction.
Finally, the ESI values changes that were observed within the period of 2009-2010 were compared separately for the groups of employees of both the county and community offices (Table 9 and 10). 
